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HABITAT AND COMMUNITY RELATIONSHIPS OF CLIFFROSE
{COWANIA MEXICANA VAR. STANSBC/R/ANA) IN CENTRAL UTAH
K. P. Price'

—

and

J.

D. Brotherson"

stansbtihana [Torr.] Jepson) community measurements were taken in
showed most macronutrients,
and some micronutrients, relatively low. Cover of cliffrose was found to increase with increases in soil magnesium (p <
0.01). Plants growing on the sites have adapted life cycles to exploit moisture and nutrients during seasons of ma.\imum
availability. Prevalent species in the community were cheatgrass (Bromus tcctorum), cliffrose, madwort {Ahjssum
alyssoides), and bluebunch wheatgrass (Agropyron spicatum). Annual grasses were the most important life form to

Abstract

Cliffrose {Coivania

mexicana

var.

central Utah. Data revealed a high between-site similarity of 78.5%. Soil analysis for sites

community composition; the second was shrubs. Ratios between soil nutrients and cliffrose tissue
active transport of some elements. Data indicated a steady decline in establishment of new cliffrose

nutrients indicate

individuals on the
This lack of reproductive success is most likely due to a combination of factors but appears most
influenced by the elevated levels of annual plants (mainly cheatgrass) on the sites. If the cliffrose communities in central
Utah are to be maintained, special attention to their management must be considered and implemented.
sites since 1957.

Cliffrose (Cowania mexicana var. stansburiana [Torr.] Jepson) (McMinn 1939) is an
evergreen shrub, a member of the rose family, and is found growing on dry, rocky slopes
in the western United States (McArthur et al.
1983). The plant ranges from 1 to 4 m in
height, but under favorable circumstances
near the south rim of the Grand Canyon it
becomes a small tree 6 to 8 m high (Dayton
1931, Blaueretal. 1975).

In central Utah

it is

characteristically found

associated with limestone areas on west and

southwest slopes at elevations between 1,200
Elsewhere, it is found on
granitic, volcanic, and other igneous formations where it is most often associated with
juniper, pinyon, mountain mahogany, serviceberry, sagebrush, live oak, and other
moderately dry site (xerophytic) shrubs and
small trees (U.S. Forest Service 1937). The
geographical range of cliffrose reaches from
western Colorado to California and from
northern Utah to Mexico (McMinn 1939,

and 2,400 m.

McArthur

et

Although

al.

1983).

herbage has a bitter taste, cliffrose is a valuable browse species for many
animals. On the Kaibab Plateau of northern
Arizona, degree of twig use on cilffrose was,
for many years, viewed as an indicator of hunting pressure needed to control the deer herds
(McCulloch 1966). Since cliffrose is found
its

mostly on low-elevation deer winter ranges, is
evergreen, and stands above the snow and
within reach to permit grazing, it is one of a
few available food sources for deer during the
critical winter period.

The importance of cliffrose as forage for
both livestock and wildlife has stimulated
studies dealing with its potential in range
revegetation and in reclamation (McCulloch
1969 and 1971, Alexander et al. 1974, Plummer 1974, Giunta et al. 1975, Evans and
Young 1977). Other studies have dealt with its
utilization by deer and livestock and its response to browsing (Jensen and Scotter 1977,
McCulloch 1978, Neff 1978, Jensen and
Urness 1981).
Smith (1957) compared the nutritional
value of cliffrose with other important range
shrubs. His data show cliffrose to be average
when compared with other shrubs. Welch et
al. (1983) found cliffrose to have winter crude
protein levels of 8.8% and winter in vitro digested dry matter contents of 36.7%. Both of
these values rank well among comparable values for other winter forages.

Other works on cliffrose include seed ger(Piatt and Springfield 1973, Stevens
et al. 1981, Young and Evans 1981), hybridization and introgression of cliffrose into
bitterbrush (Stutz and Thomas 1963, Blauer
et al.
1975, Koehler and Smith 1981,
mination
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of the study area (Utali County) in eentral Utah. The site names are: (1) Edgeniont-Provo Canyon
American Fork Canyon; (3) Springville; (4) Santacjuin; (5) Rock Canyon; (6) Provo River bottom; (7)
Northern Provo Canyon; (8) Spring Lake; (9) Southern Indian Hills; and (10) Northern Indian Hills.
Fig.

1.

Junction;

A map
(2)

McArthur et al. 1983), secondary chemistry
(Haynes and Holdsworth 1980) nitrogen-fixing ability (Righetti and Munns 1980, Nelson
1983, Righetti et al. 1968), and root morphology (Chne 1960).
A literature search revealed few studies addressing the ecology and habitat requirements of cliffrose. However, some studies
were foimd dealing with the subject.
Fairchild and Brotherson (1980) discussed the
microhabitat relationships of six major shrubs
in Arizona (which included cHffrose); Mortensen (1970) studied the ecological variations
of leaf anatomy of apache plume {FaUxigia
paradodoxa), cliflFrose, bitterbrush {Purshia
sp.), and mountain mahogany (Cercocarns
sp.);

et

al.

Stutz and

Thomas

(1964)

Stansbury

cliffrose

grow together with desert

bitterbrush occupying slightly lower elevations.
Since cliffrose assumes a vital role in sus-

taining wildlife,

and since there

studies dealing with

its

is

a lack of

habitat relationships,

study of cliffrose was undertaken to further our understanding of its habitat requirements. Our objectives were to investigate the
habitat and community relationships of cliffthis

where it is growing near
northern range (Cole 1982,

rose in central Utah

the limit of

McArthur

its

et

tors affecting

al.

its

1983) and to determine facgrowth and establishment.

This information .should aid in the formulation
of management plans to improve wildlife winter range.

and McArthur

(1983) studied habitat differences be-

tween antelope bitterbrush and Stansbury
cliflfrose; and Koehler and Smith (1981) described sites where desert bitterbrush and

Study Area

The study
(Fig.

1),

is

area, confined to central

Utah

located along the west face of the
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Table 2. A comparison of average nutrient and standard deviation values for cliffrose
plant sites sampled throughout the state.
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between cliffrose organs and
pumping has been implemented by

deviation, and coefficient of variation for nutrient ratios

all

nutrients, except calcium, indicate nutrient

cliffrose.

Nutrients

Leaf/soil

Nitrogen

.\

Phosphorus

Potassium

Calcium

Magnesium

Zinc

Manganese

Copper

=

Stem/soi

Leaf/stem
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Table 5. A comparison of the mean, standard deviation, and coefficients of variation for mineral content
stems and leaves. A paired t-test was used to determine significant nutrient differences between organs.

in cliffrose
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shrub cover (primarily cliffrose), stem phosphorus, and leaf potassium concentrations in
cliffrose and percent gravel in the soil (Figs.
2A and 2B). Cline (1960) reports that most
lateral branching in the roots of bitterbrush
and cliffrose was within the top 30 cm, but

when

branching occurred at deeper
regions in the soil profile, it was extensive and
appeared to correlate with increased availability of moisture and nutrients. The average
rooting depth of cheatgrass, our major underbeen reported by
has
species,
story
Klemmedson and Smith (1965) to be 30 cm.
Cline (1960), on the other hand, reported cliffrose rooting depth to average 120 cm, with the
deepest depths reported at 300 cm. These
differences may help to explain the positive
relationships between mineral concetrations
in cliffrose tissue and percent gravel in the
soil.

lateral

The

greater the

the

gravel content,

deeper the leaching and the greater the opportunity for the deep roots of cliffrose to
come in contact with and absorb them. Because of the differences in rooting depth, and
the fact that the period of most active moisture
absorption for cheatgrass is in late fall and
early spring (Klemmedson and Smith 1964), a
time when moisture in deeper soil profile levabundant, we feel competition
moisture between adult cliffrose individuals and cheatgrass may be less severe than one
might otherwise predict. Competition for
available nutrients may also be less than one
would normally anticipate.
Mineral Nutrient Relationships. Due
to the general absence of soil moisture and low
levels of soil nutrient concentrations which
els is usually

for

—

are characteristic of cliffrose-dominated sites,

appears to have evolved strategies
enabling it as a species to tolerate infertile
environmental conditions. Cliffrose is evergreen and therefore can immediately begin to
photosynthesize as soon as winter breaks. The
cliffrose

plant

flowers

in

spring,

when

soils

are

recharged with moisture and organic matter
has been broken down releasing available nutrients to the soil. Also, since cliffrose

is

ever-

its nutrient demands should be much
than for other plants that must reconstruct their foliage each year. Conservation of
nutrients and the exploitation of resources
during peak supply would favor the survival of
cliffrose
on pioneer sites (Harper and
Buchanan 1982). Deep taproots, with regions
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of increased lateral branching,

would

also aid

during dry periods. Cliffrose may
experience success on sites that are low in
nitrogen because of its ability to fix nitrogen
(Righetti and Munns 1980, Nelson 1983,
in survival

Righetti et

The

al.

1986).

insolubility of iron in the alkaline soils

of western United States often renders the

element unavailable

to plants

(Mortvedt

et

al.

Low

concentrations of iron were
recorded on several of our sites (Table 1). The
ratio between iron in cliffrose leaves and the
1972).

soil

where

it

grows (Table

3)

was

127. Ratios

except calcium, were relatively high, especially for the macronutrients
(Table 3). This demonstrates that cliffrose,
like other shrubs (Brotherson and Osayande
1980), has the ability to actively pump nutrients. This ability may also help explain how
the plant is able to exist on sites that are

for all nutrients,

somewhat nutrient

deficient.

<

Positive correlations (p
0.05) developed
between percent cover of shrubs (predomi-

nantly cliffrose) and concentrations of stem
phosphorus, stem nitrogen, stem copper, and
leaf potassium in cliffrose which would indicate that where shrub cover is high, cliffrose
does its best job of pumping nutrients. Cover
of associated understory species also increased as soil nutrient concentrations increased. Cliffrose cover itself was found to be
positively correlated (p < 0.01) with soil magnesium (Fig. 2C), yet parent material for the
gravels of the cliffrose sites studied was cal-

cium carbonate (CaC03). Dolomite (CaC03-

MgC03)

is

relatively scarce in the areas near

and parent material for the
Wasatch Mountains in central Utah is generally low in magnesium. So, local weathering
our study

sites,

patterns that free
profile

magnesium

may be important

For example, Brotherson

ions into the soil

to cliffrose ecology.
et

al.

(1985)

showed

the distribution of plant communities to be
strongly related to localized weathering patterns. Further, plant communities surrounding Utah Lake in central Utah show exchangeable magnesium concentrations ranging from

ppm

green,

247

less

1981). Brotherson

to 1,039

(Brotherson and Evenson
and Evenson's (1981) data

show magnesium to become progressively
more concentrated in the more highly weathered soils as one moves from the mountain
foothills to the valley floor,

lake's edge.

and

finally to

the
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and plant anatomy.
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North Provo Canyon

Santaquin
Spring Lake

Edgemont-Provo Canyon Jot

Provo River Bottom

> GROUP

Springville

A dendrogram showing

cluster groups

II

Rock Canyon

t
Fig. 4.

GROUP

between study

sites

based on percent

similarity ot species

cover by

stand.

—

by

Animal Utilization. Degree of hedging
wildlife showed a negative correlation (p <

mals to concentrate in their vicinity with resultant higher use.

0.05) with percent nitrogen found in the stems

of cliffrose (Fig.

2J).

This

is

the differential stem growth stimulated by
varying degrees of plant pruning due to utilization. The greater the stem elongation, the

more

dilute

stem nitrogen should become.

Data also indicated that the older cliffrose
communities were more heavily hedged than
the younger communities.
Cliffrose utilization increased as percent

cover of shrubs on the

Community

best explained by

sites

decreased

(p

^

0.05) (Fig. 2K). Also, utilization increased as

community age

of the cliffrose stands increased (p < 0.05) (Fig. 2L); and as the age of
the cliffrose stands increased, cliffrose density
decreased (p ^ 0.05) (Fig. 3A). Density mea-

surements revealed central Utah cliffrose
communities to have an average of 2,451
plants per hectare (Table 7). The average
height of cliffrose on our study sites was 171.8
cm, with the shortest community averaging
103 cm and the tallest 240 cm (Table 7). In-

Relationships

Community Structure.
larity

—A percent

simi-

index between communities was calcu-

lated using data based on

measurements of

cover. Cluster analysis was then used to group

the cliffrose stands.

The

on cover of individual
have an average
percent similarity of 42.8% (Fig. 4). The dendrogram (Fig. 4) shows three relatively distinct groups. Cover data for stands in Group I,
Group II, and Group III were averaged (Table
8). Group I had the greatest cover and was
dominated by exotic annuals, mainly cheatgrass. Group II had the next greatest cover
and was also dominated by annuals, but less so
species

than in

Group
but

cluster based

showed the

Group
II

was

cliffrose

I.

sites to

Percent perennial cover

slightly higher than in

Group

in
I,

cover remained constant. Data

stands can most likely be attributed to older

showed the major life form for Group III to be
perennial grasses. Unlike the other cliffrose
study sites, this stand recorded few annuals

communities having fewer plants, which
would tend to increase the grazing pressure

when reexamined

creases in utilization of the older cliffrose

per plant. Further, the large plants should
provide better thermal cover, as well as better
escape cover, thus providing incentive for ani-

during our original investigation. However,
in

the spring (1982), spots

originally recorded as bare

ground were found

to be heavily covered by the small introduced

annual, jagged chickweed {Holosteum umbel-

January 1987
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Table 8. Cliffrose study sites as grouped by cluster analysis. Sites are grouped based on percent similarity of the
averaged percent cover contributed by prevalent species. Figure 3 shows American Fork Canyon-Northern Provo
Canyon in Group I, Santaquin-Provo River Bottom in Group II, and Springville in Group III. Letters in parentheses
designate the species life-form class and origin: P = perennial; A = annual; S = shrub; F = forb; G = grass; N = native;
and

I

= introduced.

Species
1.

2.
3.
4.
5.

Bromus tcctontm (AGI)
Cowania mexicana (PSW)
Ahjssum ah/ssoides (AFT)
Agropyron spicatum (PGM)
Poa secunda (PGM)

6.

Bromus japonicits (AGI)

7.

Linaria dalmatica (PFI)

8.

Chrijsothammis nauseosiis (PSN)
Sisymbrium (dtissimum (AFI)
Spurobolus cryptandrus (PGM)
Erodium cicutarium (AFI)
Artemisia ludoviciana (PER)
Aiicmisia tridentata (PSN)

9.

10.

11.
12.
13.

Total cover

Group
61.0

I

Group

II

Group

III

144
Table 9. Highs,
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lows, means, standard deviations,

and coefficients of variation

classes associated with the cliffrose sites in central Utah.

Vol. 47, No. 1
for various biotic factors

and life-form
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Life forms listed in order of importance to

112-1

the vegetative composition. Values were obtained by
averaging the product of percent species constancy be-

105-

Table

tween

10.

sites

and percent species frequency within

98-

sites for

r

r2

species of each life-form class.

Sig

91

Life forms

x

LU

W
O
F

5025
2433
1517
1483
525
6542
4441

Perennial grasses
Perennial forbs
Total annuals
Total perennials

-1-0

level

y

Annual grasses
Shrubs
Annual forbs

-1-0

=4

85
73

=001
73X-I-5.45

84-

frequency
index

Constancy

=
=

145

7770

49-

42-

35
28

Basal circumference
site)

measurements

were randomly obtained

communities.

The

for

Springville

(30 per

9 of the 10

community

had only 18 living cliffrose plants. From these
basal measurements, the plants of each stand
were aged. By combining the estimated ages
of the 288 plants studied, we constructed a
histogram to show the general age distribution of cliffrose in central

Utah

(Fig. 6).

21

14
5

1

8 9 12 7 16,5 20 3 24

1

27 9 31

7

35 5 39 3 43

CLIFFROSE STEM CIRCUMFERENCE
Fig. 5.

The

1

(cm)

between the circumference
number of annual growth

relationship

(cm) of cliffrose stems and the
rings

(age) of 50 cliffrose plants

counted

sampled.

The

mammals may destroy
may currently be unfa-

histogram shows the age classes
(in 5-year intervals) and the year corresponding with the period of establishment for the
age class. The y-axis is the number of plants
found within each age class. The histogram
shows the median cliffrose age to be between
25 and 30 years. The youngest plant found in
any of the communities was 11 years, the oldest was 163 years, and the average age was
48.6 years (Table 7). The youngest average
community age was 28.3 years, the oldest
68.6, and the mean was 49.5 years (Table 7).

(4)

hisCliffrose Establishment. The
togram indicates that since about 1957 there
has been a steady decline in the establishment
of cliffrose in central Utah. The graph also
shows a substantial decline in numbers of new
plants between the years 1942 and 1947. Correlation analysis showed the percent cover by

ered at this time. Neither were seedlings
found in any of the 200 0.25 m" quadrats used

X-axis of the

—

shrubs (predominantly cliffrose) decreased as
the average community age of cliffrose increased (p < 0.05) (Fig. 31). The older cliffrose
stands do not appear to be replacing themselves with younger plants (Figs. 3A and 6).
Reasons for establishment failure most
likely represent a combination of factors.
Some possible explanations should include:
(1) cliffrose is cyclic in its establishment, (2)
seed predation by rodents may be high, (3)
plant diseases may be eliminating seedlings.

insects and/or small

seedlings,

(5)

climate

(6) intraspecific competition between
age classes may be extreme, (7) interspecific
competition, (8) establishment requires tram-

vorable,

pling and utilization of the sites by livestock

and

wildlife,

stroyed by

Concern

and

(9)

reproduction

may be

de-

fire.

that small seedlings

were over-

looked during the initial data collecting period
led us to reexamine all of the sites to confirm
original findings.

No

seedlings

were discov-

to estimate plant cover.

Cyclic Establishment: According to Alexander et al. (1974), cliffrose produces a good
seed crop every 2 years, and young plants
begin bearing seed as early as 5 years. Figure
7 is a graph comparing annual rainfall patterns
with the number of cliffrose plants established
each year during a 50-year period (19221972). Precipitation data were smoothed out
using a 10-year running average to eliminate
the visual impact of extremely high or low
years and to emphasize long-term trends
(Croft and Bailey 1964). In comparing precipitation and establishment trends, it appears

may reduce cliffrose
The observed decline in

that increases in rainfall

seedling success.
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A

histogram depicting the establishment success and trend of cHffrose over the

seedling success

last

175 years.

may be somewhat

related to

cyclic rainfall patterns.

Predation: Seed and seedling predation by
rodents is a subject addressed in several papers.

of

Alexander et

new

al.

(1974) note that clusters

cliffrose seedlings are quite

common

rodent caches. Young and Evans (1981)
state that if caches are not found by rodents,
the seedlings will die from intraspecific competition. They also point out that the rodent
will often miss a seedling or two, which allows
for plant establishment. Seed predation by
rodents may in reality enhance species dispersal and establishment.
Disease: Lack of knowledge concerning dis-

due

to

little be said
concerning this subject. No papers addressing
the topic were found in the literature. However, an exceptionally high rate of mortality
has
been noted for greenhouse-grown
seedlings of both cliffrose and bitterbrush due
to damping-oflP fungi. Though damping-off is
common among greenhouse stock, bitterbrush and, even more so, cliffrose seemed to
be especially susceptible to such diseases (B.
L. Welch, personal communication). Cliffrose
susceptibility to damping-off under natural
conditions is not known. This could be an

eases of cliffrose dictates that

A

graph depicting the relationship between
and cliffrose establishment success
and trend over a 50-year period.
Fig. 7.

precipitation trends

between the years 1942 and
was a peak rainfall period for the
area considered. Comparison of the last 25
plants established

1947

(Fig. 6)

years for precipitation per year versus cliffrose

establishment

suggests

that

diminishing

Price, Brotherson:
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explanation for the apparent inverse relationship found

between

ehffrose estabhshment

and average annual precipitation.
Insects: The impact of insects and their relationship with cliffrose is also not well known.
Again the literature revealed no studies on the
subject. Although little is known concerning
the subject, insect predation should not be
completely ruled out as a possible infhiencing
factor.

Climate: Drought, as a possible explanation
establishment in cliflProse since 1957, is not a good choice. Over the

for the lack of seedling

centuries,

cliflProse

ment which

has adapted to an environ-

extremely dry. Climatology records (NOAA 1922-1972) show
that during the major periods of decreasing
seedling establishment, average precipitation
was above the normal amounts recorded for
preceding years.
competition
Intraspecific
Competition:
probably has little to do with the downward
trend in recent years. It is difficult to imagine
is,

that a species

at times,

which has been successfully

established for hundreds of years would suddenly begin outcompeting itself into possible
local extinction.

However, numerous studies have been
published (interspecific competition) dealing
with the extreme competitiveness demonstrated by exotic annuals (Stewart and Hull
1949,

Pi'emeisel

1951,

Klemmedson and Smith

Holmgren 1956,
Young et al.
Mack 1981, Mack

1964,

1972, Giunta et al. 1975,
and Pyke 1983), particularly cheatgrass.
Cheatgrass invasion into Utah is fairly recent, having been introduced aroimd the turn
of the century (Klemmedson and Smith 1964).

Studies

show

that cheatgrass successfully out-

competes weeds and perennial grasses which
are slow growing or spring germinating
(Piemeisel 1951, Stewart and Hull 1949).
Evans et al. (1967) state that cheatgrass consistently closes stands to the establishment of

in
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Studies by Giunta et al. (1975) showed that
cheatgrass stands success in the germina-

tion and establishment of cliffrose was increased as width of soil scalps increased. They
also showed the average number of cliffrose
plants surviving after five years in a 100linear-foot row to be 5, 13, 19, and 59 with
scalp widths of 4, 8, 16, and 24 inches, respectively. Holmgren (1956) worked with bitterbrush. He stated that high mortality occurred
in the better seedling stands during the first
year or so after germination. Holmgren (1956)
also states that moisture at the time of germination and during the initial growth period is

probably the most crucial factor associated
with bitterbrush seedling success. Holmgren's (1956) study shows bitterbrush germination rates for study plots that were cleared
of all competition to be 90%, with 66% surviving after the first year. Plots in which only
broadleaf weeds were allowed had a 91% germination, with 48% surviving the first year.
Where only cheatgrass was allowed, germination was 46%, with 0% surviving after only
three months. Holmgren (1956) then concludes, "Tn cheatgrass stands, few bitterbrush
seedlings are able to survive the first summer.
The competitive effect of cheatgrass generally
becomes manifest early in the growing season,

coinciding

with

its

period

of rapid

growth.'

According to Young and Evans (1981), even
under optimum conditions germination of
cliff'rose rarely exceeds 60%. They credit the
lack of success to the amount and type of
dormancy found in the seeds and suggest that
an ideal field stratification environment for
cliffrose seeds is one with constant moisture
near field capacity and a temperature of to 5
Therefore, the environmental requirefor success in cliflFrose germination and
the potential response of cheatgrass when
these conditions are obtained may well explain the apparent negative relationship of
C.

ments

Compe-

perennial grass seedlings. Warg (1938) and
Hulbert (1955) obtained success for cheatgrass germinations (under optimum condi-

cliffrose

high as 99.5%. The density obtained
by cheatgrass can vary greatly, depending on
the conditions. Stewart and Hull (1949) found
cheatgrass to vary from 1,080 to 15,000
seedlings per m"". This gives an idea ot the
potential competition for moisture that cheatgrass can exert if conditions are favorable.

of increased average annual precipitation and

tions) as

tition

grass

with average annual

between

rainfall.

cliffrose seedlings

and cheat-

may become highly intense during years

therefore help explain the lack of cliflFrose establishment on our sites in recent years.

Other introduced annuals of prevalence
were madwort (averaging 3.5% cover) and
Japanese chess (Bromusjaponicus) {averagmg
onlv 1%, but found well established on some
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sites).

Original data (collected in the

fall)

showed storksbill (Erodium cicutarium) to
play a minor role in the cover composition
(Table 4). However, when sites were reexamined in the spring, some communities had
and jagged

significant quantities of storksbill

chickweed

in their

understory.

Disturbance: Practically all 10 study sites
have a history of extensive grazing pressure by
sheep, cattle, and wildlife. Because they furnish food and shelter, cliffrose stands would
tend to concentrate livestock and wildlife.

Such disturbance would open the sites to
cheatgrass invasion and establishment.
Studies conducted by Cook and Harris
(1952) showed that when cheatgrass was in the
dough stage (usually around May) and turning

purple, sheep ate the entire plant

Pechanec (1947) observed
ter

were

available,

and both

to

and
ample wa-

cattle

that

horses ate dry cheatgrass readily

down

Hull and

one-half inch above the ground.
if

cattle

and sheep
and

ate dry cheatgrass in the winter. Stewart

Hull (1949) estimated that cheatgrass utilizalow as 35 to 40% would allow reestablishment of perennial cover. Increased utilization and disturbance of cheatgrass, due to the
higher concentration of grazing animals,
would most likely aid in the establishment of
cliffrose by trampling its seed into the ground
and reducing the competition for moisture
tion as

between cliffrose seedlings and cheatgrass.
However, since livestock grazing permits on
most of the study sites were revoked in 1957,
cliffrose establishment by increasing utilization of cheatgrass is not a good choice to explain the success or failure of seedling success.

1957 is the same year the histogram in
6 shows the success of cliffrose
seedlings beginning to decline.
Fire: Many of the exotic annuals grow in
dense stands where they generally complete
their life cycle early in the growing season and
then become dry and susceptible to summer

In

fact,

Figure

wildfires.

Young

et

al.

(1972) say,

"The

fuel

provided by early maturing, highly flammable
alien annuals contributes to the incidence and
spread of these species." McCulloch s (1969)
study showed cliffrose stands to be drastically
reduced by fire. Fire carried by a dense stand
of dried exotic annuals was responsible for
destroying over half the cliffrose community
on the study plot in Springville. Where the
fire

had swept, no

cliffrose plants survived.
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Cliffrose Management.

when allowed

—

Cliffrose seed-

freedom from
annual competition throughout the first growing season, have highly increased establishment success. It is believed decadent cliffrose
communities could be rejuvenated by reducing competition as seldom as once every 10 to
15 years.
Areas that might be considered for effective
competition reduction are biological, mechanical, and chemical. Concentrated grazing
to increase soil disturbance and cheatgrass
utilization may in some areas have practical
lings,

relative

Increasing seedling success by
mechanically placing scattered soil scalps
within cliffrose communities could also prove
to be an effective managment practice.
In the past, few methods have been successful in controlling cheatgrass and other exotic annuals (Young et al. 1972). In recent
years cheatgrass control with chemicals has
received attention. Though not feasible for
extensive rangeland control, chemicals have
real promise in enhancement of perennial
application.

grasses and browse species

(Klemmedson and

Smith 1964).

Summary AND Conclusions
Data indicate cliffrose site preference in
Utah is highly consistent. Cliffrose
communities are generally located on steeper
slopes which are exposed to environmental

central

extremes. Soils associated with cliffrose are
relatively low in most macronutrients and
some micronutrients. Vegetative composition
(predomiis dominated by e.xotic annuals
nantly cheatgrass) with shrubs (predominantly cliffrose) being the next important life
form. From the data it appears that competition for resoiuces is less severe between mature cliffrose plants and annuals than between
cliffrose and perennials. The nutrient concentrations in cliffrose tissue, relative to soil concentrations, indicate nutrient pumping has

been implemented for adaptation to nutrientpoor sites. Age distribution of cliffrose shows a
decline in successful seedling establishment
over the last 25 years. Data from this study

and others indicate

that the

major contribut-

is comby exotic annuals (mainly
cheatgrass). Destruction of cliffrose by fire
due to dense stands of exotic annuals may also

ing factor responsible for the decline

petitive exclusion

Price, Brotherson:

January 1987

how

explain

exotic annuals eliminate plants

competing with them

The negative

sources.

tor

environmental

Utah Cliffrose
Ckoht, a R

terioration of cliffrose populations are

Utah when

most

Range Expt.

be maintained or enhanced, special attention to their management must be considered
and implemented.

Forest Service, Ogden,

G and K T Harper

Crowther. E

1965, Vegetational

,

and edaphic characteristics associated with aspen
"strips" in Big Cottonwood Canyon, Proc. Utah
Acad. Sci. 42: 222-230.

is

to

USDA,

Stn.

Utah. 64 pp.

cliffrose

at the northern edge of its natural range.
Since habitat for cliffrose in central Utah is
less than optimal, if cliffrose communities are

Bailey 1964. Mountain water.

Special Publication of Intermountain Forest and

re-

factors influencing de-

likely amplified in central
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